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Genital human papill-omavirus lesions of the male
sexual partners: the diagnostic accuracy of peniscopy

M Hippelainen, M Yliskoski, S Saarikoski, S Syrjanen, K Syrjanen

Abstract
Objectives-To evaluate the accuracy of peni-
scopy for identifying human papillomavirus
(HPV) lesions in male sexual partners of
women with HPV infection. The predictive
value of the medical history for HPV infection
was also evaluated.
Design-Examination ofvoluntary male part-
ners of the women with HPV infection using
colposcopy (peniscopy after acetic acid),
cytology and surgical biopsy, the latter being
analysed by light microscopy, in situ hybridi-
sation (ISH) and polymerase chain reaction
(PCR) for HPV DNA. A detailed medical his-
tory was to be taken, too.
Setting-Department of Gynaecology and
Obstetrics, Kuopio University Central Hos-
pital, Finland.
Subjects-A series of 101 voluntary male part-
ners of 101 women invited for examination,
treatment and follow-up for their genital HPV
infections on the basis of abnormal Papani-
colaou (PAP) smears.
Results-On peniscopy 64 (63-4%) of the men
presented with lesions either typical of(34.7%)
or suspicious for (28.7%) HPV infection. Ofthe
latter, 89% were flat lesions mostly undetect-
able by the naked eye. The cytologic smear was
positive in only nine men. On light microscope,
85-7% ofthe peniscopically typical lesions were
found to be consistent with (68-6%) or suspi-
cious for (17-1%)HPV infection. HPVDNA was
found in 33 (34 5%) ofthe 96 typed biopsies, and
never in biopsies from peniscopically healthy
areas. In logistic regression analysis of the
historical data recorded, only the contact time
with the current sexual partner was of pre-
dictive value for histologically proven HPV
infection.
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Conclusions-Peniscopy is an applicable
means for the identification of penile lesions
due to HPV infection, but it is not a conclusive
diagnostic tool capable of differentiating HPV
from non-HPV findings.

Introduction
Human papillomavirus (HPV) is strongly suspected
of playing an aetiological role in the pathogenesis of
cervical carcinoma, its precursors and other
squamous cell lesions ofthe lower female genital tract
and the anus.'2 The role of male sexual partners in
the transmission of HPV infections is highly con-
troversial. This is partly because of our limited
understanding of the prevalence of genital HPV
infections. Whereas the prevalence of HPV-
associated lesions in asymptomatic sexually active
men is probably no higher than 10% in the general
population,' the rate of infected male partners of
women with condyloma or abnormal cervical smears
must be considerably higher, figures around 65%
being reported by some authors.' Baggish9 (1982),
first noted that 82% of the male partners of women
with recurrent condyloma had penile condylomata,
mostly subclinical, which is consistent with the data
of some others.'̀01

Accurate diagnosis and proper treatment of male
genital HPV infections are issues of considerable
importance, because they might be offered to prevent
the sequence of events leading to female genital
condylomata or squamous neoplasia.'2 Obviously,
this would be especially important for future sexual
partners. The male sexual partners of women with
condylomata or abnormal cytology are rarely aware
of penile lesions, as most of them remain subclinical
or latent for a considerable time.' Unfortunately,
there are as yet no consistently reliable diagnostic
methods available for routine use. During the last few
years, examination of the male genitalia by colpo-
scopic equipment after application of 5% acetic acid
has been claimed to be the most reliable method for
the identification of subclinical HPV infection.56"1
However, no uniformly accepted colposcopic criteria
for the male lesions have been presented so far.
The aim of the present study was to establish the

frequency of HPV infection in the male sexual
partners of 101 HPV-infected women, and to com-
pare the diagnostic accuracy of peniscopic examina-
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tion with cytology, conventional histopathology, and
HPV-DNA detection techniques (in situ hybridisa-
tion (ISH) and polymerase chain reaction (PCR)).
The predictive value of the previous medical history
for the male genital warts was also evaluated.

Material and methods
Patients
A series ofmale sexual partners of 101 women invited
for examination, treatment and follow-up for their
genital HPV infections (so-called Treatment
Group)'3 on the basis of abnormal Papanicolaou
(PAP) smears, volunteered to be examined between
February 1989 and February 1990, using colposcopy
(peniscopy), cytology, and surgical biopsy. A de-
tailed medical history was taken, including previous
sexually transmitted diseases, therapy for condylo-
mata, dermatologic problems, chronic diseases and
any therapy known to suppress the immune system,
for example, corticosteroids, cytostatics and other
immunosuppressants. Information regarding occu-

pation, smoking habits, total number of sexual part-
ners during the last two years, exposure time to the
current sexual partners and use of condoms was also
requested.

Peniscopy
Examination of the male genitalia was performed
with the patient in a lithotomy position on a standard
gynaecology table. The extemal genitalia were in-
spected grossly for evidence of visible lesions, and
were then soaked for five minutes in 5% acetic acid.
The urethral meatus and the entire external surface
of the penis, scrotum, and anus were systematically
examined with a colposcope with a magnification of
x 7-12. Small surface irregularities, colour differ-
ences and changes in vascularisation can be visual-
ised by this magnification. Additional acetic acid was
applied during the examination by covering the
external genitalia with cotton gauze pads soaked in
acetic acid. The distal urethra was inspected with a
paediatric nasal speculum. If anal condylomata were
present, the anal canal was inspected with a procto-
scope. A small surgical biopsy was obtained from one
or two representative lesions after subepidermal
injection of 1% lidocaine without epinephrine, using
a tuberculin syringe and a 26-gauge needle. Topical
lidocaine jelly was often sufficient for taking a biopsy
of urethral lesions. If a second biopsy was permitted
by the patient, it was taken from a peniscopically
normal area, adjacent to (1 cm) the biopsied lesion.
Cultures from the urethra for other viruses (Herpes
simplex, Cytomegalovirus) and Chlamydia tracho-
matis were performed, as well.
According to the aims of the study (that is, to

screen HPV-related lesions by colposcopy) the
peniscopic abnormalities were classified into one of

the following categories: (1) exophytic, (2) flat or
macular or (3) nonspecific lesions (no HPV).s`0 The
findings were not always unequivocal, and thus a
category of HPV-suggestive lesions was used as well.
This was especially true with the evaluation of flat
lesions (table 1).

Cytology
A cytological smear was obtained from the urethra
and the penile surface using a moistened swab and
a wooden spatula and stained with routine
Papanicolaou stain. The smears were evaluated con-
comitantly with the biopsy (by the same pathologist).
Koilocytotic changes were interpreted as conclusive
cytologic evidence ofHPV infection.'4

Histology
The biopsies were fixed in 10% neutral formalin,
embedded in paraffin and processed for light micro-
scopy according to standard procedures. All biopsies
were evaluated on light microscopy by a single
pathologist (KS), who was aware of the peniscopic
findings. The histological criteria used to classify the
lesions into papillary, flat or endophytic condylomas
have been detailed before.'4 In addition, papulosis,
pigmented papulosis and Bowenoid papulosis were
recorded using the commonly accepted criteria.'5
Koilocytosis and superficial cell parakeratosis were
the two most reliable signs of HPV infection. The
lesion was graded HPV-suggestive if acanthosis or
hyperkeratosis were present.

Detection ofHPVDNA
To analyse for the presence of HPV DNA in the
paraffin sections, in situ DNA hybridisation with 3S-
or biotin-labelled specific DNA probes for HPV
types 6, 11, 16, 18, 31, 33 and 42 were utilised, as
detailed before.'6 Polymerase chain reaction was used
to amplify the HPV DNA in biopsy specimens in
which routine ISH remained HPV-negative, but
peniscopic or histologic findings were highly consis-
tent with or suspicious for HPV infection.

Table 1 Classification of the peniscopy findings

1. Exophytic lesions:
(a) classic condyloma
(b) papillary (a protrusion papilloma)
(c) papular (a slightly raised lesion in a circumscript area)
(d) PIN-suspicious (Bowenoid papulosis), that is naevus-like

pigmented lesion
2. Flat or macular lesions:

(a) typical, a well demarcated, acetowhite lesion at skin level or
slightly elevated. Punctuation quite suggestive

(b) suspicious or atypical, a more diffuse acetowhite lesion or a
single small papule

(c) PIN-suspicious, a thick, strongly acetowhite or leukoplakic
area with groove punctuation

3. Non-specific lesions:
A lesion exhibiting a ragged border, including ulcers, vesicles and
naevi
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Statistical methods
To analyse the correlation between colposcopic and
histological findings, Pearson's correlation coefficient
was used. The classified variables were compared
with the chi-square2-test. The power of historical
variables for predicting HPV infection was analysed
with logistic regression analysis. All calculations
were carried out with the SPSS-PC + v 3-1 computer
program.

Results
One hundred and one men were examined. The mean
age was 28.6 years (range 19-45). Of the patients 94
(93 1%) were healthy (one man had hypertension,
another diabetes and five men had mild allergic
symptoms); 61 (60 4%) of them were smokers.
Circumcision had been performed on only one man.

Altogether, 16 (15-8%) gave a history of previous
chlamydia and/or gonorrhoea infection (STDs), that
is, eight (20%) of the males with findings typical for
HPV on light microscopy and eight (13-3%) of the
males without HPV. The difference between these
two groups was not significant (X 2, sig = 0-57). None
of the 101 men was diagnosed with current
Chlamydia trachomatis infection, but two had genital
herpes (HSV) on examination.

Prior to enrolment in the study, 17 men had
received treatment for genital condylomata; (eight
laser vaporisation, two cryosurgery, seven podo-
phyllotoxin, and three laser plus podophyllotoxin).
At examination, 83 (82.2%) were symptomless, and
18 admitted to some kind of complaint in response to
specific questioning. Eight men with recent therapy
for condylomata had symptoms including pruritus
(two), soreness (three) and small wounds (two). Two
other men with small wounds had genital herpes
infection. Three men reported occasional
haematuria; all three had exophytic urethral condy-
lomata not visible to the naked eye, as did one man
with soreness, and two men with pruritus. Three
men reporting pruritus had no abnormal findings.
Twelve of these 18 males were found to have
peniscopically and seven histologically document-
able HPV lesions.
The mean contact time with the current sexual

partner was 30-6 months (range, 1-180 months). The
total number of sexual partners during the preceding
two years varied from one to 21, (mean 2 94). Only 23
(22.8%) patients admitted to using condoms and
only one of them regularly during the preceding two
years.

In logistic regression analysis of the historical data
recorded, only the contact time with the current
sexual partner was of predictive value for his-
tologically proven HPV infection, that is, the shorter
the time with the current partner, the greater the
probability of finding HPV infection in the male
partner.

On gross examination, 10 men (9.9%) had an
exophytic condylomata, and 12 other men had dif-
ferent kinds of visible lesions, including papules
(five), erythematous epithelium (12), herpes lesions
(one), and ulcers, naevi, vesicles, etc (seven).
On peniscopy, 90% of the men presented with an

abnormal pattern, 26-6% with nonspecific lesions (no
HPV), and 63-4% with lesions either typical of
(34.7%) or suspicious for (28.7%) HPV infection. Of
the latter, 89% were flat lesions. Of the males with
findings related to HPV infection, 33/64 (51 6%) had
lesions of a single morphology (table 2).
The localisation of the peniscopic lesions is sum-

marised in table 3. Involvement ofmultuple sites was
a notably frequent event. Most lesions associated
with HPV were found on the preputium, at the
frenulum and on the penile shaft (table 4).
The cytologic smear obtained from the urethra or

Table 2 Type ofpeniscopyfindings in 64 males with typical or
suspicious HPV lesions

Peniscopic Number of Per cent
appearance cases of cases

1. Exophytic
Condylom acc. 10 15.6
Papilloma 3 4 6
Papules 12 18-7

2. Flat 57 89 0
3. Non-specific 7 10-9

Herpes 2 31
4. PIN-suspicious 7 10 9
Single lesions 33 51 6
Mixed lesions 31 48-4
Two distinct 27 42-2
Three distinct 3 4-6
Four distinct 1 1.6

Table 3 Location of peniscopy lesions in 64 males with
suspected HPV infection

At this site only At this and other sites

Patients Patients
Site of
lesion No Per cent No Per cent

Meatus 2 31 14 218
Glans 0 13 20.3
Sulcus 0 13 20.3
Preputium 4 6-3 39 60.9
Frenulum 5 7 8 31 48.4
Shaft 4 6 3 25 39.0
Scrotum 0 7 10-9
Anus/perineum 0 5 7-8
Groins 0 5 7.8

Patients
Number
of sites No Percent

1 15 234
2 29 45-3
3 16 250
4 3 4.7
5 0 0.0
6 1 1-6
Total 64 100-0
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Table 4 Location ofHPV lesions on peniscopy according to lesion type

HPV No ofpatients with lesions at each location

Peniscopy Meatus Glans Sulcus Prep. Frenul. Shaft Scrot. Anus Groins

Exoph. 3 0 6 5 0 11 0 0 2
Flat 9 9 6 28 23 12 7 4 0
PIN? 0 1 0 4 3 3 0 0 0
Total 12 10 12 37 26 26 7 4 2

Table 5 Cross-tabulation of light microscopy and peniscopy findings

Peniscopy findings

Light microscopy Non-specific no HPV Suspicious Typical Row total

Non-specific
no HPV 30 8 5 43
% 81.1% 276% 14-3% 426%
Suspicious 3 8 6 17
% 8/1% 27.6% 17-1% 16-8%
Typical 4 13 24 41
% 10-8% 44.8% 68-6% 40-6%
Column 37 29 35 101
Total 36 6% 28.7% 34-7% 100%

from the penile epithelium was positive in nine ofthe
101 men (that is koilocytes were found).

Altogether, 164 biopsies were analysed from the
101 men, 63 being from peniscopically normal epith-
elium at a distance of 1 cm from the lesion. Thus, all
kinds of lesions were not biopsied because of un-

willingness of the men. On light microscopy, 85-7%
of the peniscopically typical lesions were found to be
consistent with (68-6%) or suspicious for (17-1%)
HPV infection. Biopsies from five men with penis-
copically typical findings (14-3%) did not show
histological HPV infection. Two of these men

actually had exophytic condylomata; however, the
biopsy specimens were taken from flat lesions on the
preputium and were too small to analyse reliably, and
no HPV was seen. Three of these men had flat, well
demarcated acetowhite lesions on the prepuce and
one on the glans; however, the histological diagnosis
was nonspecific hyperkeratosis. Thirteen (44-8%) of
peniscopically suspicious and four (10-8%) of non-
specific lesions showed a pattern for HPV infection;
of the latter lesions, all were flat, weakly acetowhite
and not very well demarcated, and were thus graded
as nonspecific lesions by the peniscopist. PIN was

present in 5% of the males. On the other hand no

biopsy (64) from peniscopically normal areas showed
HPV infection.
The correlation between classification based on

peniscopy and on light microscopy was statistically
significant, Pearson's correlation coefficient 0 57 (p <
0.001) (table 5).
HPVDNA was found by ISH in 33 (34.4%) of the

96 typed biopsies. PCR amplification increased the
detection ofHPVDNA by only one case. HPVDNA

was never found by either of the two techniques in
biopsies from peniscopically healthy areas (table 6).
Fifty one per cent of typical peniscopic lesions
revealed HPV-DNA. Interestingly, in peniscopically
suspicious lesions, HPV-DNA was found in 55-6%.
Likewise, in biopsies exhibiting a typical or sus-

picious finding on light microscopy, HPV DNA was

detected in 53 7% and 58-8%, respectively (table 7).

Table 6 Correlation
peniscopy in 96 males

between HPV-DNA detection and

HPV-DNA

Positive Negative

Peniscopy No Per cent No Per cent

Typical 18 51 4 17 48.6
Suspicious 15 55.6 12 44-4
Non-specific/no HPV 0 0 34 100-0
Total 33 34-4 63 65-6

Table 7 Correlation between HPV-DNA detection and
histology in 96 males

HPV-DNA

Positive Negative

Histology No Per cent No Per cent

Typical 22 53.7 19 46.3
Suspicious 10 58.8 7 41 2
Non-specific/no HPV 2 4.6 36 95.4
Total 34 35-4 62 64.5
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Discussion
Since the first report ofBaggish,9 special attention has
been paid to the role of the male sexual partner in
transmitting HPV and to the importance of the male
factor in the aetiology of female lower genital tract
neoplasia.' The risk factors for genital HPV in-
fections in men have not been extensively studied. In
logistic regression analysis, the contact time with the
current sexual partner proved to be the only pre-
dictive historical factor for HPV infection in the 101
mostly symptomless male partners in this study.
This is a perplexing finding. All the men were
partners of women with recently detected HPV
infection. It might be that HPV infections in the men
with longer contact times could have regressed
spontaneously. It can also be speculated that the
males could have been infected by the women. HPV
infection is often associated with other STDs,
according to previous reports.6 1017 However, in this
study logistic regression analysis did not show a
history of STDs to be predictive for genital HPV.
Surprisingly, none of our patients was found to have
those diseases at the examination. This is an indica-
tion of the effective tracing and treatment policy for
these infections in our country. The rather weak
symptoms of 18 men (17.8%) were obviously due to
previous therapy for condylomata or for urethral
HPV infection; lesions at other sites were symptom-
less.

Several studies have confirmed the important role
of peniscopic examination in the diagnosis of HPV
lesions on the male external genitalia.8' 112 This
view is clearly substantiated by the present results.
When using histology as the standard for identifica-
tion ofHPV infection, the accuracy ofpeniscopy was
acceptable (correlation coefficient 0.57). In the
present series of 101 male partners of women with
established genital HPV infections, the 631%
prevalence ofpositive peniscopy is in agreement with
the previous studies.56
The accuracy of peniscopy is naturally dependent

on the morphology of the findings. Classical condy-
lomata were easily identified also by the naked eye.
Other slightly elevated lesions presenting as punctate
vessels and/or small papules could have been
clinically missed because of their small size. Histo-
logically, some papillary proliferations can resemble
classical condyloma, and small well demarcated
papules which stain strongly after the application of
acetic acid may be classified as flat condylomas6 or
nonspecific inflammation, especially when solitary.
The correct assessment of flat lesions was the most

problematic issue because of the variety of factors
responsible for acetowhite staining: nonspecific infec-
tions, healing areas after treatment, etc. The majority
offlat lesions were invisible before acetic acid applica-
tion. The size of acetowhite flat lesions varied from
1-2 mm to 1-2 cm, and they usually appeared in

small groups or confluent plaques, as described by
some other authors. `12 In the present study, four of
the six PIN lesions were suspected peniscopically.
Two were well demarcated, elevated plaques of 1-
2 cm, seen also macroscopically as reddish, slightly
elevated macules. They stained strongly after acetic
acid, and punctate (capillary loops) were seen very
clearly. The other two were classified as Bowenoid
papulosis, and were papular, naevus-like, pigmented
lesions, which remained acetic acid-negative.
To summarise, 89% of the peniscopic findings

suspicious for HPV infection were flat or macular
acetowhite lesions. Most of them were found at sites
subjected to epithelial trauma during intercourse,
that is, prepuce and frenulum. Such an association
has been reported by many other authors as well.46
WhenHPV lesions at different sites were analysed, we
could clearly confirm the multifocal nature of HPV
infection in the male genitalia. This was true only
with the HPV lesions on the penile epithelium. In
11.9% of the males in our study, HPV lesions in the
distal urethra were detected only by speculum.
Surprisingly, most ofthe lesions (75%) were flat. The
diagnostic accuracy of peniscopy was highest in the
screening of lesions located at the urethral meatus
and distal urethra. All men with peniscopically
detected HPV lesions had HPV infection confirmed
on light microscopy, and in 75%, HPV DNA was
found as well. It can be speculated that experience
and training in the use of peniscopy could further
improve the diagnostic accuracy of this technique.

In theory, the cytological smear should be the most
convenient means for diagnosis of genital HPV
infection in the male as it is in the female. It is
noninvasive, allows the sampling of large areas and
may be repeated without difficulty if necessary.
Unfortunately, however, only cell samples taken
from mucosal surfaces are diagnostically useful. This
is because smears from kerantinising squamous
epithelia are usually scanty and contain only anu-
cleate squames, which are difficult or impossible to
interpret.5 This view is also clearly supported by the
experience of the present series, where all smears
from the external genitalia and many of those from
the urethra were unsatisfactory. Thus, koilocytotic
cells diagnostic for HPV were found in only 8% of
the sampled males. This represents only 25% of the
patients in whom an HPV lesion was found in the
distal urethra by colposcopy and/or histology.
Obviously, cell sampling from the urethra with
different techniques, such as using a cytobrush, could
yield more abundant samples.'8
Using the conventional histological criteria,14

57*4% of the biopsy specimens showed features of
HPV infection, which represents 80% of the penis-
copically suspected lesions. This figure might have
been higher if more biopsies had been performed on
the different types of lesions disclosed on peniscopy.
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The histologic diagnosis relies on the cytopathic effect
of the virus on the epithelium. It is generally
admitted, however, that in the male genitalia the
histological features are extremely variable and often
difficult to interpret.5 In the present study 71% of the
histological findings were quite consistent with HPV
infection. Peniscopic overdiagnosis is the rule when
biopsies are evaluated on light microscopy.'0 On the
other hand, HPV infections were not disclosed on
light microscopy in biopsies from peniscopically
healthy areas.
At least in theory, highly sensitive DNA tech-

niques (ISH, PCR) could be used to detect subclin-
ical and latent HPV infection in epithelium that
appears normal on gross, peniscopic, cytologic and
histologic examination.`v" In our study, 63 biopsies
were taken from peniscopically normal epithelium,
approximately 1 cm distant to the suspected HPV
lesion, and HPV DNA was never found by ISH.
HPV DNA was found with equal frequency (about

50%) from peniscopically typical and HPV-susp-
icious areas. The correlation between histology and
DNA hybridisation was of the same order. The use of
PCR increased the detection rate by only one case.
The detection rate for HPV DNA seemed to be
somewhat lower than that obtained in cervical or
vaginal biopsies of clinically manifest HPV lesions.23
On the other hand, the DNA detection rate was
substantially higher than that for subclinical HPV
infection in the female genital tract.24 The reasons for
such differences might be either one or all of the
following: (1) The penile lesions contained HPV
types other than those included in the test panel; (2)
HPV 42 was included in the panel at a later stage of
the study; (3) Biopsies were not taken from the most
representative areas; (4) the DNA content was below
the detection limits of ISH. Which of these factors
are most significant may be clarified when all the
biopsies have been analysed by PCR.
To conclude, peniscopy is an applicable means of

finding penile lesions due to HPV infection. HPV
infections were not disclosed on light microscopy in
biopsies from peniscopically healthy areas, nor was
HPV DNA found. However, peniscopy is not a
conclusive diagnostic tool capable of differentiating
HPV from non-HPV findings. With the exception of
exophytic condylomata, we are not able at this stage
to establish completely reliable criteria for penis-
copy. At the present time, no single test used alone
can detect all HPV infections. At best, these three
techniques (peniscopy, biopsy and HPV typing) are
complementary to each other. The cytologic smear is
inadequate with the technique we used.
More data are needed about the risk factors for

genital infections in men and the significance of male
sexual partners in the pathogenesis of squamous cell
tumours of the female genital tract.
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